This review includes works published in the general scientific literature during 2015 on the production of bioenergy and biofuel from waste residues generated during bioethanol and biodiesel production with a brief overview of current and emerging feedstocks. A section of this review summarizes literature on culturing algae for biofuels including bioreactors and open pond cultivation systems with the utilization of inorganic and organic sources of nutrients. New methods applicable to the mass culture of algae are highlighted. Algal cell harvesting and oil extraction techniques tested and developed for algae discussed alongwith policies and economics are also provided. 
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Authors concluded that information gathered together in this paper will assist in the development of SSF processes that enable efficient future production of the enzymes required for the conversion of biomass. Guo et al., (2015) provided reviews on worldwide history, current status, and predictable future trend of bioenergy and biofuels. Overall, authors highlighted that the global development and utilization of bioenergy and biofuels will continue to increase, particularly in the biopower, lignocellulosic bioethanol, and biogas sectors. It is expected that by 2050 bioenergy will provide 30% of the world's demanded energy. Monforti et al., (2015) provides an estimate of available agricultural residues and related potential energy production obtainable without impacting the EU soil organic carbon (SOC) stock showing how SOC content preservation imposes the application of different collection rates for agricultural residues across the EU, depending on factors such as climate, soil type, current farming practices and pre-existing cultivation history.
Feedstocks for Biofuel Production
Bioethanol Feedstocks. Yang et al., (2015) analysed to better understand the potential of feedstocks, the biomass composition of Agave tequilana and Opuntia ficus-indica. This study indicated that both species had lower lignin mass fractions, thus yielding lower heating values, but had higher water and ash mass fractions than most woody biomass feedstocks. Further, the high water mass fractions of these species (85-94%) could prove advantageous for biomass deconstruction and aqueous phase catalytic conversion processes as less exogenous water inputs would be needed. Stolarski et al., (2015) analyzed the chemical composition of biomass of willow, poplar and black locust, depending on the method of soil enrichment and harvest cycle as potential feedstock in the production of secondgeneration bioethanol. The average content of cellulose in biomass of black locust harvested in a 3-year cycle was the lowest. Of the species under study, the highest content of lignin was found in biomass of poplar, both in the 3-year and 4-year harvest cycle. Victor et al., (2015) studied Pine cones which are usually a waste utilized for the production of bioethanol.
Dilute alkali treatment was found to be effective for the removal of lignin from the pine cones. Microwave irradiation accelerated the acid hydrolysis of holocellulose to fermentable sugars (xylose and glucose) relative to the conventional hydrothermal process. It is conclude that Pine cones from P. radiata form a potential and sustainable feedstock for ethanol production. Chow et al., (2015) studied a recombinant cyanobacterium strain with increased photosynthesis rate, cell growth and carbohydrate production efficiency through genetically engineered by co-expressing ictB, ecaA, and acsAB in Synechococcus elongatus PCC7942. This study showed cyanobacterial biomass could be effectively hydrolyzed with dilute acid achieving a nearly 90% glucose recovery at a biomass concentration of 80 g/L. Bioethanol can be produced from fermenting the acidic hydrolysate of S. elongatus PCC7942 via separate hydrolysis and fermentation.
Water Environment Research, Volume 88, Number 10-Copyright © 2016 Water Environment Federation Acidogenic anaerobic fermentation route was explored for the production of bioethanol and volatile fatty acids (VFA) from the press mud (PM) obtained from sugar mill by Kuruti et al., (2015) . This study observed that thermal acidic pre-treatment of PM was essential and process efficiency in terms of bio-ethanol and VFA production was better with enriched mixed microbial culture compared to mixed microbial culture.
Biodiesel Feedstocks. Ghazali et al., (2015) analyzed the performance and emissions of biodiesel from different feedstocks. The results showed that different sources of biodiesel feedstocks give different results to engine performance and emissions and some of the research yielded favourable results towards the biodiesel as compared to pure diesel. The study concluded that biodiesel can be used in compression ignition engine as a replacement of diesel fuel to fulfil the global energy demand. studied a sequential optimization of the culture medium, based on response surface methodology (RSM), employed to increase the palmitic acid (PA) production in Schizochytrium and lower the process cost. As a result, the PA production by Schizochytrium sp. S056 increased from 14.69 ± 0.62 g/L to 25.95 ± 0.11 g/L using the optimal conditions and the quality analysis of the crude lipid showed that the lipid produced by the microbial process is a promising feedstock for biodiesel production. Cesar et al., (2015) examines the opportunity of biodiesel production from A. aculeata as a potential source for future energy supply, particularly for biodiesel, especially in Brazil. This paper presents A. aculeata and some points that allow compare with other crops. Several related aspects are covered in this paper, such as economics, botanical description, the extraction and compositions, physical and chemical properties of crude A. aculeata oil and fatty acid composition of A. aculeata. Jahirul et al., (2015) extracted oil from Beauty leaf tree seeds through three different oil extraction methods. The results show that mechanical extraction using a screw press produces oil at a low cost, however, results in low oil yields compared with chemical oil extraction. High pressure and temperature in the extraction process increase oil extraction performance. Therefore, the findings of this study are expected to serve as the basis for further development of Beauty leaf as a feedstock.
Residues/Wastes from Biofuel Production Processes
Cane Sugar-to-Ethanol Residues. de Souza Dias et al., (2015) briefly described about technologies usually employed in sugarcane mills in Brazil, along with opportunities for process improvements and suggestions for the future of the sugarcane industry. The study suggest that technologies used in Brazil can be improved, adapted and replicated to other countries using new technologies and alternative feedstock throughout the world.
Agrobacterium radiobacter NBRC 12665 cells
were immobilized in the loofa sponge matrix and used to produce succinoglycan by Ruiz et al., (2015) . The best results were obtained using sugar cane molasses (14.0 g/L) and lactose (12 g/L) at 7.5% with immobilized cells. The study concluded that technique of immobilization in loofa sponge and use of sugar cane molasses as a low cost carbon source produced significant and effective results for the industrial production of succinoglycan. Silalertruksa et al., (2015) evaluated the sugarcane biorefinery and molasses ethanol production in Thailand using the combined environmental and economic sustainability indicator. The results show that the biorefinery system of mechanized farming along with cane trash utilization for power generation yields the highest eco-efficiency.
Sweet
Sorghum-to-Ethanol Residues.
Sequential batch fermentation from sweet sorghum juice concentrated by membrane separation to increase sugar contents, was investigated by Sasaki et al., (2015 A bioethanol production optimization model is developed and implemented to assess the feasibility of producing Taiwan's target volume of cellulosic ethanol by Wen et al., (2015) . This study estimates that a usage rate of The synthesis of biodiesel by transesterification of vegetable oils was carried out by Selaimia et al., (2015) .
Two varieties of oils are used in this work, the first type is the waste oils used in frying and the second are olivepomace oils and determined some physicochemical properties of the oils used and biodiesel obtained.
Comparison of results with the Algerian standard showed that biodiesel has properties of diesel and biodiesel addition improves cetane number and some other parameters. Adewale et al., (2015) provided a comprehensive review trends and techniques in biodiesel production from animal fat wastes (AFWs). A critical overview of homogeneous and heterogeneous (one-or two-step) catalytic transesterification of AFWs is presented. Finally, cutting edge advances in assisted transesterification processes for biodiesel production are critically reviewed. Behcet et al., (2015) examined two biodiesels named as fish oil methyl ester (FOME) and chicken oil methyl ester (CFME) produced from low-cost waste fish and chicken oils using the transesterification method. It is concluded that blend fuels derived from waste oils/fats in diesel engines as an alternative to D2 fuels because both of The lipase obtained from Aspergillums niger was applied to promote the hydrolysis of food waste for achieving high biomethane production by . The study used two stragegies; One (Group A) was to pre-treat food waste to pre-decompose lipid to fatty acids The biogas production potential and biomethane content of teff straw through pretreatment by NaOH was investigated by Chufo et al., (2015) . The result showed that, using 4% NaOH for pretreatment in 80 g/L solid loading produced 40.0% higher total biogas production and 48.1% higher biomethane content than the untreated sample of teff straw. Further, it is revealed that NaOH pretreatment changed the structural compositions and lignin network, and improved biogas production from teff straw.
Methane from Glycerol. investigated the feasibility of simultaneous production of Citrobacter freundii IIT-BT L139) and pure culture using distillery effluent (DE). Resutls showed Maximum gaseous energy recovery by AMC was found to be higher by 21.9%
and 45.4% than that of using co-culture and pure culture respectively.
Bioethanol Production
Ethanol from Glycerol. Suzuki et al., (2015) showed that ribosome engineering can be performed for improvement of fermentative metabolite production, and that it improves ethanol tolerance and ethanol productivity more than other mutagenesis approaches. Strain TB-83D is thus applicable for the improvement of ethanol production from glycerol. It is concluded that this technique can be adapted to the acquisition of mutant strains for highly fermented products and is available for product production from various substrates. investigated the effects of glycerol on enzymatic hydrolysis and ethanol fermentation.
Based on the results of laboratory and pilot-scale experiments, it was estimated that 0.142 kg ethanol can be produced from 1.0 kg dry bagasse (a glucan content of 38.0%) after pretreatment with acidified glycerol solution.
Hydrogen from Glycerol. Lopes et al., (2015) applied a simple sonochemical method for the preparation of Cd1−xZnxS solid solutions. The sonochemical method has shown to be fast with low energy demand and allowed to obtain nano-sized particles. Pure CdS and solid solutions Microalgae for Biofuels. Rebiero et al., (2015) presented the results of a Delphi study aiming to identify the main obstacles and most critical issues affecting the potential of large-scale commercialization of microalgae biodiesel and its incorporation into the fuel market. One of the key findings is that most of the experts believe that production of microalgae biofuels will achieve its full dimorphus (E), Q. lacustris (CC) and O. pusilla (BB) were identified in terms of shorter doubling time (6.6 h-7.6 h), for higher biomass productivity. Li et al., (2015) reviewed microalgae resources in China and their potential in producing liquid biofuels and high value products in an integrated biorefinery approach.
Authors concludes that 'high value product first' principle should make the integrated process of fuels and chemicals production economically feasible and will ensure that public and private interest in the development of microalgal biotechnology is maintained.
Microalgae cultivation
Open Pond Cultivation Systems. Kumar et al., (2015) Algae Species for Biofuels. provides overall perspective on feature and applications required for an initial assessment of the development of brown algae as a sustainable biofuels resource. The contribution presents fundamental theme of brown algae and its various applications for biofuels production.
Authors concluded that integrated biorefinery platform could be proposed to accomplish the biofuels of brown algae more profitable in the near future. Haematococcus, Nannochloropsis, Ulva species and few species of brown algae, red algae, blue green algae were chosen to study the effect of temperature and light intensity on their growth by . Study showed Scenedesmus species will grow in the ranges from 10 to 40 °C and Spirulina species has the ability to grow in temperatures but the temperature affected the protein and carbohydrate levels.
Heterotrophic and Mixotrophic Growth.
Mohan et al., (2015) Practicability of mixotrophic productions of microalgae in pilot-scale photobioreactors, as a general process considerationby Deschenes et al., (2015) . This study used an alternate feeding approach effective to control the bacterial populations, exploiting the intrinsic dynamic properties of the algae to provide them with a competitive advantage over bacteria. It is concluded that careful optimization to be done for mixotrophic cultures of microalgae. Turon et al., (2015) Microalgae Extraction and Biofuel Production. Mendoza et al., (2015) assessed the lipid extractability of 14 microalgae species and strains using organic solvents.
The high variability detected indicated the potential for applying this parameter as an additional criterion for microalgae screening in industrial processes such as biofuel production from microalgae. The results highlight the cell wall as a determining factor in the inter and intraspecific variability in lipid extraction treatments. Lee et al., (2015) examined the recent progress of microalgae-based liquid biofuel production with regard to characteristics and applicability of microalgae as feedstock.
The review concludes that recent advances in biorefinery present opportunities to develop sustainable and integrated productions of various liquid fuels from microalgae biomass in economical way within the next decades.
Jabali et al., (2015) studied native microalgae strains suitable for wastewater treatment and biofuel production and four Chlorophyceae strains were isolated from North-eastern Tunisia. Of the four isolates, Scenedesmus sp. was the best for ensuring wastewater treatment and biomass production. Further it is concluded that this microalga offers great potential in treating wastewater and producing biomass suitable for biofuel production.
Economics and Policies. reviewed the national biofuel policies and strategy plans of the world‫׳‬s leading states, the government has provided sustained and cost-sharing privileges decreasing subsidies for the whole process from feedstock from experimentation to industrialization of bioenergy industry in order to reduce investment risk. Authors concludes that challenge for the policy makers to continue trends of biofuels production while complying with sustainable production requirements. Finally, it is concluded that expected developments in livestock breeding and yields increase in crop production will contribute to increasing biomass production.
Tyner (2015) 
Future of the Topic
The alternative energy plays a crucial role in the sustainable energy development. The alternative energy related literature had attracted a growing attention with the research outputs expanding substantially. In addition, the bioenergy and solar energy gaining more attention in the alternative energy field. The future review would cover issues related to new methods applicable to the mass culture of algae will be explored. Algal cell harvesting and oil extraction techniques tested and developed for algae are also will be reviewed through the latest research published along with policy and economics of other alternative bioenergy resources.
